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(54) POWER CONVERTER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a power 
converter capable of impressing a given voltage of 
almost continuous waveform to a load without using an 
element of high withstand voltage or making the 
efficiency in converting power reduced. 

SOLUTION: A first power supply part 2a, which outputs 
the pulsating voltage of staircase form, and a second 
power supply part 2b, which reverses polarity every 
cycle of the output voltage waveform of the first power 
supply part 2a, are provided. The output of the second 
power supply part 2b is impressed to a load 3 via a 
leakage transformer T1 with a capacitor C 4 connected 
parallel to its primary winding. The leakage constituent 
of the leakage transformer T, and the capacitor 
C 4 constitute a filter, and only the fundamental wave 
constituent of the second power supply part 2b is 
transformed by the leakage transformer T 1 and impressed 
to the load 3. 
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mmmt. nmu<n\&7in.&.WLB&mzm.m.htzWL&\z 
m&-?%7 -owmmiz. m.m^om^m.^msm^ 

ma^n^mmm^m. vrikffiizmife-t & z. t. 

>x=t d&s z. izz&MtfzmTftm i mmv>mt>&m 
it. 

m tz w* b TJBEe*^ (c m ti m.m if tz^mm 1. 1» e 

Bo 

[§t#JH4] Mff&Mtb, ^JEM^^W* 

^t^flrait-r^ c t^'T^^ftJE^tB^-r* z t s 

<=> * * a- ->^©as ws» ic#p a a ntz^tmrn x 
mssst-jfA^nfcScmfflx-r Jc.rn.rn 

X -f -y > ^3g^*3 J; Z>'«C«ffi X -f >y > tf*=f- CO sj" > 
X< -y^h^Av^^il*-. X-f -y? h^-r AS^CO 

i fe^ lbi** 5 iE«co«*^*sigB. 

tB ?7 «Ei£ffi* * S L fzWm \ZjfcB-r Z> t. iz fe xz n 

S/^^©3d!««»fcJfASnfc3te«fflX-f 

i. ^^A o ->^^6ffi«h-^>X-sC0^mSSS(C^A$ 

Av^^flt*. •&£<!: X-f A->^CDtB*> 



[0 0 0 1] 
[ 0 0 .0 2 3 

•fcot-r >a— 7m&*mm-?z>ziz\z£.~?T\M.m.fr% : £. 
fc« mi7fc. d©a©m:^&£B©a#a<jftiii&* 

A->^C, ~C 3 ^rfifX-fefcCD^E^L-T^So 
jaas«MEcoiEffi<i: + ^ AS^C, icoffflfCteJtmfflX 
-fyf>^S, SJfAU *tny^C,, C 3 £ 

*C, ~C 3 <h3t®fflX-f y^>^SS^S, , S 2 , S 

fflx-r y^>^^s 8 ~s 10 £f8:«\ ^as^c, 

C 2 coiEHt^^A^^Ca ©ftSiOlBfc^-n-^ntt 
/BX-f 7f>7*if S, ~S 5 fciCXSStmfflX-f 7f> 

«ij»iaaK:«koiw»4n, tewa** s, 
■a- -s>„ 

[0 0 0 3] — 7t\ -T>A*-^m^«, X-f7f>^$ 
?Sa~SdS7*'J7> ! giLfcfc©^oT, -^n^ 

C-*5tt-5X-f y^>^3RTS a, SbMOtSc, S d 
©*«!AIBlK:<HBf3 M>y??L, i:©i!?iJ[Hl8&£i3 

^l-t*?)„ d©a©-r>A*-^iHi8&tt^^]©fe©-t?fe 

^^Sa. SdSfdiSb, S c S:^B#(r^->(C-r-5 

a, SbSfcttSc, S d#^B#lC7r>fC& c> 
(CSffllL, i5^M-yf>y*fSa, S d ZWimiZ* 

3JcgnJnsn^m£E©ait*35#$ti-i)J;^tc:fj:oT^ 

-So X-f -y?>X*5g : ?S a~S d©^>^"7ttX-f -y^ 
^tA->^«53EtfflX-r -y^>y^S, ~S 5 
«ffiX-r ■y5 L >X*^S 6 ~S l0 i:p]^(cSiJ1»[ilSSicJ; 

[0 0 0 4] Vtzffi-oX, X-f t- + t/V>^fC<fc0 
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[0005] <>c5t% mmmmt. Gimm^y* 

io, X-f y^^^^S a-S d *H 1 8 (C*tJ:5ft 
?^>^«»tS, US, H 1 7 iCjRriHIIWfi* 

>\Z?Z> 0 Z.(Dh^. ^^/^i/^Ci ~~C 3 (Dffitffim 

ee &mmnM e co ms^ee tc s s-at * see s t? ^ s 
<*n, -f >;\'- ^sBKiHiapanswjEv, mis 

>^lf s fi , s 9 ^^^^-xct-So enactor, 

««E^W«8ftEE^S«2«t&S q ££>KR#StJ t 2 tC 

7i:u ^yf^fSy, Si St>i:tWl 
T^TC0^^/t'>^C, ~C 3 *it3*Jl-»ttLfcC<!:K: 

[0 0 0 7] B#£U t 3 !C*lr>Ttt»*J t , £fflUVtn\Z 

RSI. WflS t 4 fcfc^TMJMB t 0 inDtt»K:»3e 
T£o Sfc. WP*J t 5 -CttWPffl t 4 Otttl*-t©**« 

,ubi8 (o) <D£o\zi%&mzmj£&±rF'Tz>mm 

f>y*fSa-Sdlt 018 (k) - (n) tC^T 
ctrX*«^X-f y^->i/* : FS 6 - S 10 ^«ilB t 0 - t 

0, «8fat 0 -t 5 ^^7f>^Sa, SdW 

"7, X<7f>^ifSb, Sc^t>W§OT* 

[0 0 0 8] ±3i<DRW36^8B'5*^J:'5«C, X< 

s 5 43<fctjc*«fflx-r y^>^^s 6 -s l0 <t, <> 



m^zmmTz&oizmmznz. &tz. sx^^^> 

E:<nmm*®%\zm{tzi±zzL&T~%zfrp>, ^<Dm 
mz&^Tmt>mfc&&i$m£LtznmBzmi&-rzz 

[0 0 0 9] C^tt^T, -fy^^L! <h3>f> 

«7-r;^H»ti/T*tBL, 1118 (p) tc^-f^? 

tt, ^7f>^fS,-S l0 , Sa-Sdt^y 
->^C, -C 3 CO10<^^^X*;1^£/Jn£<T£ 

[0 0 10] 

t^Sft^lctt, It**iRE©WSB«JE**<T**^ S 
^^>^^S, -S 5 ^SScmfflX-f u/^>^lg^S 6 

tc & o T*swtr * <h ^ 5 mmtfi± c * . 

ffl X -f y ^ > if SH^flft*** < 35C * * 6 X -f y 

[0 0 11] *5EWtt±:ia*4fc«^T»$nfcfeo-C 

[0 0 12] 

J&« fe 7 >r Srffl V^TmJEK^ £ teSSfit L TcK 
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-r -s c <t tcct o m.ffi.mzmKB£<nm?$:m ^tc<o. n.t> 
$nzmu?z>c£wm\zt£z. ^co^m. ttfeM/hs 
cooi3] w^2©H«it m$tmi<vf&w\z&^ 

»aw> 6 Bf* mmfc* «*■ l tewh 1 ic m fi m.m * k » 
mm. h 5- >x sasaws-etf^* c i*»tr*js^«*«» 

[0 0 14] IM&J|4©5SWtt. «f*«l^:^U»*3S 
3 0»«C*t»T. WBTSftttl/. S&EB*-Ctttt 

5 o9Sna. S^JS 1 &^UR#JS4 ©SMHKiJ^-C. 

Xftfl lim»6^t/t 
->*^<0**IS»»;:Jf A3ftfc**fliX'f •y^>^T 

X-f 'Vf CO ttJTj 

[0015] m&neamiitt. »*jsi^^bw*« 
f*o. wi)ami£<ni&^nffi$:m^2>m&iz£.< izm® 

u»t* tit K*s«©mrt«BEs«Eg*-r 

H8fE*«j&> 6 * ^ A v^<03fc«£E&tc}?A£ tife 3t® 

* > * 7 CO ^ -f 5 > ^ £ fiij W T Z> C i: fC «fc 0 Hi 73 ^JEK 
» * g&Pg W £ Sftr * £ T * fMtfP H SS £ A> b 

fc-SX-f b*rV/*i/$'£mZ- ; Btt>b\Z. X<-y? 



=> > x co^«gpco*s^ age c h «-»-r s =fc o \zw& 

*ic*ffisns*5, ««XS»:a»iJ>fc < — B<£>/JN§tft 
404ii^ft5. £<=>(;:. «iHgRcDtti?Jjl2!£gSc£ffi 
th7 >X©««tf ©#J6Hft»K««— aS**^ 
5. JESh7>X*iSa^-Cfflt»-5C:£^-e#iS(,i^ 

[0 0 16] 
[fgBJCO|l|fiEcOB*t] 

mmmmi) *ntemm-?\z* pgr 

2at, yj •y->*^$nT^l)4<lC0X-1'y5 1 >^ 
fS a~S d«flr*fc-r WX-^BKJ: Dtt«&2«R 

fSa, Sb£>J;tfSc, S dO»ll«^|BIfC»4JE£EE* 
ibr©»J— {r— ->*h^>XT, <oi n 
5. U— dr— h5>XT, ©2^#iK£tti|^f 

3*tjgM$tl-S.„ 'J— 7-— 1-7>XT, CO l^C#«g£ 

tin >x c 4 ^*M^J^^ n, *i—r—*jh5>x 

T, C0U-^r-i?fi)c^i:3>T ; >-y-C 4 <h(C<fcoT7^ 

;i/^^5gfc*^$n-5. cco7^;i/^g^««2igRcoa 
U— h7>XT, ©2^:#iKtc«{5tsa 

[0 0 17] U— fr—V h7>XT, l:ioT#ELT 
WifSSR 2 a ^»JB 2 mmn> 2 b CWBff OSfc^tjJWi-a: 

■r, £fcS5&.6&c5JgjHfc&<. /jNMcom^^ft[gs&$: 

Tft^3£«73^#t^-r^>Ci:^-e^, A^fiy-f X(C 
te-SCOTcfeS. 

[0018] (mmmm 2 ) ^mmmm\t, m 2 tc^-r 

i^tc. £§ 1 ftiliWR 2 atLTE 1 7l;§Lfcx< -yf 1 
h^WV^SrflH^cfccOT&O. HI 8 (o) co=fc3 

feii&g:ttcomEE&®s:m2magaP2 b^mTj-r-sjc^ 
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[ooi9] mmmmz) *nmwm\^ %mmm2 
mmmmA) *mmmmi*. mA\z^t^o\z. mm 

5>XTi 9. ft^3{Cttn>^>+|- 

&£.zsm2n.mm2 bv>mf8.imm&m2 tmm^hcD 

[0 0 2 0] JE«h^>XT 2 te. il^^CDJEll^ 
1 1 CDS^lRiro— SSgPfC-*f<73A^mM 12 a, 12 

b£*tra]£ti-Tt&tt. ^^m<D^m\zm^m.m i 3 

&l:WcM^f LT^5. MA^tll 2 a, 12b 
«ra«^i!jffl5l 5<tLTt£t£U mmmi 5^et±S^J« 

Si 3*-eroHT%m^i 6#t^;S;*n-5o mm.by> 

fftifi itcts«a<)msjs^c$-fr< zommMmm 
iz£<o±c%nj£$:mtiw.ui 3^<=>5tom-rj;^tct 
fefccoffes. b^bx. mmwmmiztem&tf&zfr 
mmmzte?* ji'fm&tvxmig.-rzz.tizfj: 

•5. JEmh5->XT 2 tt^mSPl 6®*^^ffitC 

i^^©:W«JIS:A^m® 1 2 a. 12 blcE(l»DLTEE« 
JR^l 1 £*iS£-t»-3£<htc,=fc9. tti77«Sl 3^<E>* 

< #ffi£ti;tl:EE£?#<5 C <h/^T£ -5 <£ o left -z> 
•5. 

[0 0 2 1] C<D£?\Z, J3EmK7>XT 2 

ft) C^ft^S. 

[0 0 2 2] *mMMm\Z&VZ&Z.-1 <y^ S 
, ~S, 0 , S a~S d«H^L&t>fir#[Hl8&t;:<k9S5 

So -^£9. H5 (o) 05«fc5K:Sesi«J!ii«5 2 acottJ*) 
mffiV, f4{E*Wt|PI«7f*0. $fcEI5 (p) c?><£5 
Kfg 2 HiSSR 2 bcotb^mJBEfe«E^J<t|^iS6cD[igfg:*eT 

2 *^UTft1»3K:te*EPJirr-&C£K:J:oT. 15 
(q) l-^fcfc^tC, IE!£K3JSitjK^tfc^O#E$nfc 
mJE«r^3lcepUa-r-5CiA<T*#-5C0T?fe-S. ffe<7)flt 



[0023] (.mmmm 5 > *mm&mit. m 6 ic^-r 

>x>-y-C 5 £#B&L.fct>cDT&3o £<0*/ifc-mSf£2 
m.WM2 bWffi^Jl&gc*:, JE«h^>XT 2 ©S£SSfl 
1 6<0*JBJB«SfclCS«-Hfta*4i:tCJ:oT. n> 

[0024] mmwm 6 > ^m^iste, 0 7 ic^-r 

J^fc. *M^fti4cD«^{ci5^SA^3^^»@3 2 

£fift*. -5^*73 1 tLtz'bw&z. zwmf&T-te. 
mm.fr 3 1 <oi&»B$i::rt«ff *<j8!>bt?**#, jb 1 nag 

gl52 a*5«fctff§2«i!gg|5 2 b«5ffl^«JE«<Stit>©T«t 

Mi«2ggp2 a*«fcat^2masa5 2 b£«/rr 

<05^£^;ft#e>t> l lS«jE£#3C<h#T£-So ffcW 
[0 0 2 5] (H11I 7 ) ^SgJgJB^te. 0 8 IC^f 

j^k. $mMm4<nmmz&ttz&ffiz*fmm (7 
-<=7*>y) 3 3^<«^s*5:«tr3 1 tbfcfew-e* 

-So M7-f7^>f-3 3 <D— SSra(C«n>^>-y- 

>-tl-C 5 *jlL-T«SrE*«E-r^i:tC c fcD!7^7^>h3 
3€:iPl^-r-5Ci^T"^. -5-<0«. JEEIt h 7 >XT 2 T 

#E$nfciaajE«rfe«0"3 i tc^jp-rscttCcto, 

[0026] mmmm 8 ) ^mmmmte. m 9 tc^-r 

3>7 ? >-y-c 4 t-r >y^^L, t©it?ijiHi8&s^2it 
inei52 b©tti73»mfc^bfc ! bro-e*-5. — figcjim 

T 2 n> 5=-' >+>-C 4 WM^IIslKfc^fLTO^ 

^L,Sril^J^LfcC<i:CJ:-3T^3-^-f>7 p -y h 

[0027] (mrnmm 9 ) noes 

1 VSa. 2 ai»2«jHffl5 2 bt©Bf;-f>yi'^L ! 
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**«E*«?^. Ifcdbt, £«JBtl8<!:mttt;:. 

[0028] (hj5sm^i o) *9amm** ii ic 

c £<MMR« 2 d fcJEU iE«aHSP 2 c i: 

LT*^o Lfdbt, iE«««2 c3&^6ttfit*«<kU 
ttoffl*«E*«»6n, ft«iRW2 d**Stt«tt*aME 
SO, IEmiggP2 c^:ftlfi«2 dtSSSi:»ffS# 

sns clefts. 

[0 0 2 9] SSfcAttWicKW-T*. iEUffiffi 2 c 
, -S 5 , tttffl^<yf>y*fS 6 -s,oi:J;Oi 

/&£n£o fi«aaffl52 d«, ^t/^'>^c n -c 

f>y«?S„-S„l:cfc0i/S*n5 t jE««»2c 
i*«B» 2 dittBf*S*LT^*#, jE«Mtf2 

SCBfcfcfLT* A*««2 dTtt3>^>*C„*ie8lE 
•■E©IE«K:i^LTfr>*jftjS«»fc*. j&mffi 

ii:8«LT*5. W«fc<Mlf3toBlk:ttfiE«h5 

i0 , S i8 -S m O— J8*«JBE«h7>XT, CD-^CQA* 
SB^l 2 a&ftfflKjfcttStU iJ^S^l 2 bfC 

[0 0 3 0] l^lt, ftX-f y5 L >4? r * : PS l -S 20 

HB12 (a)-(t) tc^-r^^tciasb^^sij« 

W> 5tmfflX< <y?>tfm=f-S x -S 5 fccfctf&m/BX 
<7^>^fS 10 ^t>f:^iQ, 11 2 (u) 

ic* «*« e oMsmjE k a a» u v >«EE*na * s n 
enactor, ^t^y^c,, Cjiwwismsn, 

flffV, ^SSS«agEOM««JE(7)^«2^fCfe^o £ 



t>i:tnn t^to*t/v>*c, ~-c 3 ssa^jfc 
[0031] mm t 3 K^-cttwwj t , ^rattKjiK: 

■T-So Sfc, Rplfl t 5 TttKFSS t 4 

T, EE®S^>XT 2 c^A^iffiTl 2 a, 1 2 b KRPiD 

*ns«EEv 4 ttHi2 (u) <75cfc5»ciEai±tr»att 

[0 0 3 2] Wr*Jt 5 icfcSi, ±JfiO»flF*ft*aR« 
f>y*fS I0 ^>i:&Q, HI 2 (u) Ocfc^^iS 

S«fflX-f7f>^* : fS I6 , S| 9 **>K:-r<5. 
V, ttS8!E«iEE<7)HflB«flE(0««2«^«i:S B 

i:tnn -r^T^-v/tv-^c, -c 3 zmmizmm 

l/fcCtlCftO, SJEVj ttiK«E«iBE©mJH*EEOe 
«3fgK:&£o 

[0 0 3 3] B#£iJ t 8 K:*5^Tt4«M0J t 6 tWUttJI^ 
R5£U Kf« t 9 C*^TttBP*a t 0 fcRIU*»JC»3e 
TS. &fz. «p*Jt l0 t?tt«F*Jt 9 ^ttJ|*-tO**« 

— S 1 ot4"T'<T*7tCffifcns. CO.fc'SfciMlFfc.fco 
T, Eth7>XT 2 ^»12a, 12btcSMra 
£n£HJ£V, fr4, Mm 1 5 ~ t ioK4*^TttB 1 2 

(u) Ocfc^^ftSttTBrattfCiTT*. 

[0 0 3 4] ±SE0)»fPS«t)ig-r^(2:«CJ:oT, P&S 

JBE®h^>X 1 ^ItCi^ctot, 112 
(v) C»^J:5>iiEKjftttO**JE*<l«f3JcWJiP"r 

(*«S«8il 1) *H3S6JB«i(4, HI 3fc5ft-r«fc3E. 
*«»«4^«*fc:fi^T«»*«E©m*«ffi*-ffK 
<hLfcfc<0T&5. C<0*jS»c<fcfttf. itatm^Eco^ 
«€JE^PIpfn«, ft^ 3 ^>JE€ h 5 >X T 2 ^<7)En 

[0 0 3 5] ftf3^EfN7>XT 2 ^^EPSP«fiE* 
iS«-T ^tCt4, it8ifltilSE^m^«JE^^>fl:ait-5<7)T? 

aigP2 aOffl^ftJE^>e--^fitS:Bi[8!EfiaBEOM«8llJE 
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mmmmi 2) *m&mm\$. 01 4i;itj;5i:, 
siss t y-r *- h d , zmm m l tzm&L&mtz, 

C©WfH 3tm^X< y? 1 ^^ S, ~S 3 OH 

ma**** >-c* 3 mm t- 7; -r y > y sx$t> 

C 3 $r3tfl-r-g>Ctlc:j;-pT. ttAxi' C , ~ C 3 O 

nm&2 a<nmiin&*mffi-?z>^htfm'e.\zts.z>. is. 

43, ^-f:*- FD, ttEl^/BOfcOTife-S. -f>tf— ^ 
>XIiZi:Lm 1115 (a) ~ (c) (C^-Tcfc^ 

>+f C 0 £ O H?iJ[e]S&& if &«0 t>OSfts«Ci*5TJ 

[oo36] mmwm 1 3 ) net; 

StJ:5l:. S*Eifi»ll84©«t^fc*HT. ^imMgP2 

Jf A-T-SiifelC. 3f2fS8Iffl5 2 b©A«Sla>r 
>+J-C 7 £&fgU £<S>!CteSfilSaiaS2 aOffiMffi 

[0 0 3 7] COfllric (CJ:n«< *t/V>^C,~Ci 

osstmSKicf >fcf-y>xssz 2 Asnrn* 

[0 0 3 8] 

-e $> & cd * ffl h & a* <=> y 4 j v 9 m m & m h t « je & 
< . BFfMomjE&^wtcenjD-r * c ta* njflgfcfc* tn 

[0 0 3 9] if *JS2Of€0JlO<fc 7-fJP^B**J 
J:tf£ffiB*#JE«h 7 >X<fc0 JE« h 

5 > x ffl 7 * ji 9 w m t m se m m £ c * « $ n -5 ^ 5 . 

a?ffl^CS:*^>«: < — Jg co /hiHt £0 -5 C <t a<T? £ -5 1. H 



a*. ffm^ssiE^T— »©A**a*»i«E«LfcK 
idgpt, ig®jgRa> s m&tmts. wm l tbewsiff c a *j 

fg€SBOg^JgI/j&Ct5£— Ife$i*Act>OT«. JEESh 

[oo-4o] m$im6<D5£wo£?\z. mm^mtim. 

EE$rBl^tUfcfccotrtt, EMn^JEOffiH^ffiSfflH* 
<=> . EP7JD«EEO<£HftffiT- *>*fj£ fl^C 

t3T«agspcom^sjEj^^s:a«iti^bfcis^fc^r 

»*> 6. ^ -v > 1 -> ^ 's o 3cm«S& (C if A ^ nfc Jcmffl x -f 

70^< 5 >^€:«p-r-5 c it; J: 0 [±S^Sffi&^€rg 
/1->^cotB^€|fficoffitt«rMSSjS^coi^cri:CSte 

s-a-sfsst^.. «assi5coai^J3«»c«flEiih7>x 
co^msP 0 H^r^SjfS; \z a — Scf 5ioi;s^$*i, 

fitjESPCPSBJECO^SffiHfcO. m^J^tft 
^ITStfcDT5ui:ft<, 3fMcomJE^A^fc 

[Hfflcoffi#^i»Bj] 

[Ei] mmrnm 1 ^^-rutBsiHissii-es^o 

[0 2] S(BS(l»IB2S^ria»HT»*. 

[0 3] *Jte»ffi3SST»ffl0KBTa.&. 
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